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Abstract of JP2001 231 564 

PROBLEM TO BE SOLVED: To obtain a gene for detecting a bacterium belonging to the genus 
Pediococcus which grows in beer and muddies beer and a method for detecting the bacterium by the 
use of this gene. SOLUTION: This method is a method for detecting Pediococcus damnosus rapidly 
with high sensitivity by the use of a gene sequence in the spacer domain constituted between 16S 
rRNA gene and 23S rRNA gene specific to Pediococcus damnosus participating in beer muddiness. 
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[|f*ai ] E9J*#ilr^S4x4*KlE5iJ©— »* 
tzlt^&Z'att^m-^ ■ ^A/+rX ( Pediococ 

cus damnosus ) <7)16S rRNA£ 33 — K^^il^T £ 23S rR 

n. 

fcl***t*t?^5?*=i^*X ■ ^Ay^X ( Pediococ 
cus damnosus ) CD16S rRNA£ =1 — Kt"5iH5^- 1 23S rR 

[^^t^3] ^*a^ ■ ^Ay^X ( Pediococcu 
s damnosus ) (D 1 6SrRNA £ =1 — K"T ^ol^T<i:23S rRNA 

<t y fta Lfc* u*^ kssk^oj^^ -< 

33 *y X ■ yA/itX ( Pediococcus damnosus ) $ 

j: y a l fc*- u =r * ^ ^ Kfc « im*k#*3i::e 

Ay-tfX ( Pediococcus damnosus ) 0)1 6S rRNAiKs^ 1 ^ 
33- K^*** U^"^ KEH*«B^«0)^7^ 7— 

zj^^JX • ( Pediococcus damnosus ) £3Hi3j 

[|f^Jl6] ^i/sfza^** ■ ^AyifX ( Pediococcu 
s damnosus ) C7> 1 6SrRNAil^^^ =J — Kt~ ^ <7 
KEW*«. EM»-^4a>E9JS#r*wt$1#«i:-r* 

[&fB<Dif«fflfciftE] 

[O O O 1 ] 

tf— ;b*;g?i^-y-^>^<v^-=3 ( Pediococcus ) B 

(D^issfr yfr X> m ^Ay "9*X ( Pediococcus damnosu 

[0 0 0 2] 

T\ ^i/t3*;i7 • ^AyifX ( Pediococcus damnos 

us) jMai&*i-ci*4. ca>«ti5l::i** JMHi&a* MS 
tS8tISJMIL4i+tilift&f, *tt<t*7BI* 

a**. maLfca Mm. y 



±[3:^L. m*mo>mk&7a — 7t Lt/W :7'J^ 

*<fe& e L^U Z^^SB^M<hU ^ ^f^+ 

[0 0 0 3] fCT\ SiS:T*li^<i;^=i^^X • ^Ay 

*\zmmmzK&-f&tK»$&m LtzJ5& (Brauwelt:v 
ol. 131, NO. 41 1797-1798,1800-1802 ,1991) A<fc& 0 

[0 0 0 4] J2lTlC«60>«aiSfe**-ro MtfcrtT' 

(Pyro lysis mass spectrometry) Jffil^tliX^^ 
hVU^ftSC^lC^yK^zi ^Ay^X^p] 
^■^^>^^ (J. ASBC: vol.55, NO. 2, 79-82 (1997)) 

20 [0 0 0 5] 5S rRNAit^T^^— ?V ht LtcPCRfc£ 

tfaa43Ey^«fta»*ffli^r^^=i^*A • 9J* 

J^^^n^th^ik (J. ASBC: vol.52, NO. 3, 95-99 
(1994)) **&£ 0 *5SI*5S rRNAitfcT<E*fflMl^#1£ 

<f^ — £ffll^T2le]g0)PCRj£j££*Tdo *#b*l*:PCRj^ 

ft*as*Ey;n»a»L. >iz«fcy 
14. wattcDjft-eiHaA^fcofc. 

30 [0 0O6] *fc % ^v?^-=J ■ ^Ay "9-XCD16S 

rRNAit^T-^ct^S rRNAitfe^-CO^lE^J^^^t L 

*X ■ 4fAy-9-X*ttffi-T*^j£ (4^^^8-503620) 

t>tLTl^^>16S rRNAiifcT£5<*:tf23S rRNAit^^ti^l^ 
ttO)«SttiL-ca«L-C^-&»^*y. ttffiLfcl^ 

fey. wattojflL-eiBBA^fcofc. 

[0 0 0 7] — 16S rRNAjHn^^23S rRNAil^^CD 

iz«a»tt*atEW**^4ct^jai&*t-ca3y. ^tt 

SSpJfflLfcft^fttttliJ*^: LTPCT/JP99/0434U 
SFl0-286697*^fe^^ ^^33 - ^AybrXCD 

[0 0 0 8] 

fi*J^16S rRNAif^£23S rRNASt^CDf H 1(cS^^^T 

50 in^x^— +>-— ^suoae^Ejijtffifltu ^coie^ij^ 
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[0 0 0 9] 

irz^yh'X • $ A/ iJ-X ( Pediococcus damnosus ) 0)16 
S rRNA£ ^ — K"3" iSfi-T- £. 23S rRNA^Z) — Kf £>il£ 
^CD MO) X 9— -«« (Ditfc^E^J "C fe & e 

(2) *2<D3MBI4* iB«»#2l^**l5**E5«<D- 
•tfctt«JMt?^5*37*X ■ iTAy W ( Pedi 
ococcus damnosus ) CD16S rRNA£ zi — K^&itfc^i: 23 
S rRNA£=l- K"T *Jtg*<DM<D^^— 9— ««a)«fi 

(3) f&3(Z)3§BJI4. K*?t3^*X • ^A^trX ( Pedi 
ococcus damnosus ) (D16S rRNA£ 13 — K^&ai&T-i: 23 

*\ *fctt»J6-r*««ttEW«*f*c:i:*«»t-r 

( 4 ) B4(?)^0^(i. (D titzi* (2) izE«s*tf = ae 

l^^t^i/ta'fA^'^Ay^ ( Pediococcus da 
mnosus ) £^tii"3~'oD2j^:"T:fc£o 

(5) *5<&*IU1I*. (1) &tzl* (2) C:fEK£*i7=afs 
^■EW^yffilLfc^'J^^ U*^Kft*lM4 (3) 

A / ( Pediococcus damnosus ) 0)1 6S rRNAa^sTS 

■ ( Pediococcus damnosus ) £:$tfctj 

(6) ff60>«ni^^3^AX ■ ( Pedi oc 
occus damnosus ) CD 1 6SRNAiSfe-?- £ n — l>^^bt 

FEW*, E*J## 4 G>E*J***&C±: 
ziX2 Is*?- K*Cfc* (5) O^T'fc&o 

[ooio] ae^-itwrcii-rsatBttHic^-efc 

L J. (R. Saiki) fctfBHa&Lfctf'-M^—- tfS 

ffiJRJS (Polymerase Chain Reaction^. J^LT. PCR&<!: 
IBM"; Science 230,1350 (1985)) SftlCfr? C«fc rt*di 

[0 0 1 1 ] C0);£;£l4. t#3EO)iaeT-E5iJ*it*iSl± 



a-r*«^&«M*#taiB*-&*i&K*«*4^ pcr 
ai*«»EM*««fc» : f-a±ff«r*ttfit«sB^at?a) 

[O 0 1 2] 

0^-ei*. ^v^a^X • ^A/i*-XG)16SrRNA£=3-- 

10 — 9— ««0»eiF-Efll*S«U ^^^P>S«Lfc 
^'Jri*^ U:*"^ K*L< 141 6S rRNA*=J— Kr*«fi 

Tit23s rRNASa— K-r^ae^-oiacox^— -9-— «« 

COafeTE^iJ^^i^^zi ^*X • ^Ay-9-X(016S rRNA 

ae^-ta— K-r*5t^ u^KEwt«»fcu. pgr 

W^^I:J:otWl:^vt3 ^*X - VKJ 

[ooi 3] tttti±» e-;ufttfe-;u«aa+a>¥« 

[OOI 4] J^TIC. PCR&£ffil*T* ^vt3 7^X 
• $rA/-9-X£ttffl-t£*££^-r. PCRftlzffll^fc* 
SKM 14. E^JS-^ 3 fc J: 4 L * <D I*— & 

l^&Zf^jT?— «I4. 1&EE*J»-*3 j3«fcl*4l::E:SL 

30 $?£L<(4. 1O~5Oi£S:^0}t0)£/Bl>£>o 

[OOI 5] 2O0)^7«<-7- ^jflSt-S^vt^ *;/2> 
X • ^Ay-9"X0)16S rRNA$=J— 4afi^t23S rR 

na«3— K-r-sae^cowKDx^— u— «*a>ae*E 

^Jfccfc t^16S rRNASe^-(D*£ KE^J-bO>«WE 
5iJ0)*K*I4. EW«*3feJ:tf4*tt^*t)1i : fcJl* 
tt1537*»»a3«fetfl728**»T:fcy. Ctlt>2^a>/N' 
> KA<<f;u««s9c»|c«fc y Slffi*4xfcKt4^^3 

40 SSWT'fc-5f:^ C(D««(DttaSf-3fiJfflaj*«>. PCR 
Tfelc^LN^^^-f 7-©(WE««I*Mui:-e, 

[0 0 16] PCRfiJSlrfclt&SSSMeM** 2*^DNA^1 
*^l^-r^)^14JSJST'90-98 o C. ^7^-7 — ^il^DN 
A(C/\-T 7 l ) X£itZ>7-— 'J >^fil£T?37-65 
°C. DNATff 'J tf^f^^^1±^^SiSr*50-75 e C 
T*mv Z*tSltr-r^;Ut Lfc*0)S»+-9*-f <7>Hr 
^>i±^C drlc^y. «WE5«*iiM*-B-SZi:*<T?g- 
So PCRSi^^. SJE5«8*«ftiSt»l3J:y»KL. 
50 S^A^aW Ki&4tM*-9--f/<— yj— >"C«Kftfe 
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osus ) (JCM5886) ^{s^Lfco £tz. ^l§OS9Ji^ 

&mLtzo c*t€)taa«ciiJtffi**icr***!Tofc 
-21 ia*±<t¥&m. Mznt^mx) \z®l-ot?ii\ 

[0 0 1 9] 

[Si] 











i 


Pediococeus damnosns 


JCM5886 


type strain 


2 


Pediococcus acidilactici 


JCM5885 


type strain 


3 


Pediococeus dextrinicus 


JCM5887 


type strain 


.4 


Pediococcus halophilus 


JCM5888 


type strain 


5 


Pediococcus parvulus 


JCM5889 


type strain 


6 


Pediococcus pentosaceus 


JCM5890 


type strain 


7 


Leuconostoc oenos 


JCM6125 


type strain 


. 8 


Lactococcus lactis 


JCM5805 


type strain 


9 | 


Leuconostoc inesenteroides 
subsp.mesenteroides 


JCM6124 


type strain 


10 


Leuconostoc lactis 


JCM6123 


type strain 


11 


Leuconostoc par am esen teorides 


NCDO803 


type strain 


12 


Leuconostoc gelidum 


NCD02775 


type strain 


13 


Leuconostoc carnosum 


NCD02776 


type strain 


i 14 


Leuconostoc amelibiosum 


NCD02787 


type strain 


15 


Megasphaera cerevisiae 


DSM20462 


type strain 


16 


Staphylococcus aureus subsp. 
aureus 


IAM1011 




17 


Lactobacillus casei 


JCM1136 


type strain 


18 


Lactobacillus brevis 


JCM1059 


type strain 


19 


Lactobacillus plan tar um 


JCM1149 


type strain 


20 


Lactobacillus acidophilus 


IFO 13951 


type strain 


21 


Lactobacillus lindneri 


DSM20690 


type strain 


22 


Lactobacillus coryniformis 


JCM1164 


type strain 



[0 0 2 0] nMW2 (DtzthO**) ra*^ U^"> K^7-f7- <DM&t$£TS£i 

^vt^ • VUJ +hX(£>16S rRNA£=i — K"f J$ 

{e^^23S rRNA^zi— K-r^it^^COralCDX^— 9— ^1 K*?^=i v *X ■ ^Ay-^XC016S rRNAiifc^CD*^ 

i£(7>^ □ — — >^a^SE5i|<D^ (i^SeB^JA<^^*M3^^Tfc L J CDDBJ accession No. 

(O PCR^|ZJ:^16S / 23S rRNAX^— iJ— H*£CDi§*I 50 0876783 . 1402# g - 1 421# § (D**E9«J* £ £ ^ 



[0 0 1 7] 

[MKM KIT. **M*KJt«l=*y*6I^JH*M^ 

[0 0 1 8] HS£^1 
«<*<D|gfi 10 
1I#U£''< v^~=» 7^3X • ^AyifX ( Pediococcus damn 



(5) 



#182001-231564 



[O O 2 1 ] ^v^-Zi^^X • ^Ay ifXCD23S rRNAit 
eTtettMBMtfE&AMzSftTl***^ 23S rRNAitfc 

TC021 -38# m to&£Mm\±mwrnx~%&&&mi* c t 

A^^^tLT^y (Microbiology: vol.142, 3-16 (199 
6)) % *<DEWS*tlc»Kr*«*WEWI=<C*cfe5 
ic^v-f^-SSSLfco 
[0 0 2 2] (2) PCR2rfZj:&16S / 23S rRNAX^— tr 

SJS«1T?BSLfc^^=!y*X ■ #A/-tf-X0>DNA?§ 10 
j$0. 1// g SO. 2ml5^ — ? (/^^>xyU7-|i) iz^ 
TaKaRa Ex Tag (SMK), SSfflS) +CD10x 
Ex Tag (SftiSS) r*5jl k 2. 5mM dNTP 

il^^ (dATP. dGTP. dCTP. DTTP) S4// k 5U/ H \<DT 
aKaRa Ex Tag (Sftffiff) £0.25/fk Slfi«2- (1) 
■elBSLfcaglOOniMtD^-f V — $«-/?0.5// K Cft 
|-^^H@7K^^^r50^l(7)5§^|CL^o 

14. 94°C. 2.5^IH(DKtttt« 94°C. 30^fe1(D^14-^55 20 
°C. 30fj>fHa> ^ -4 *7 — (DT — — U >^^72°Ck 30»H 

co^j£&JE(B^>f ^;uS3o-9--f £;MTofc 0 £JS«5/i I 

'J — >T*DNAS§£fe L Ji«$^fcDNA^5SBL 

fee -t<Dfi*. ^eoobps (istf rp>yj £»-*-) tfi 

450bps (JUT rva-hj tfoVT) <DDNAA<it«**L 

[0 0 2 3] (3) X^— 9— ^«P>^P~- > 

PCR*lTfta)JEJS?a[*. High Pure PCR Product Purif ic 30 
ation Kit (K— «J 7 >/\«f A*±. ffia«) Sffl 

l\ *SJ£0)dNTP*|ft*Lfc o ^0)Jz5IZiS»Lfcltti 
DNA 30ng{ZTA Cloning Kit ( Inv i trogenft. iSS^S) 
^£*l£pCR 2.1 — S2tf k T4 DNAU#— if Si 

/iu iox^-r^f— ->3 >/*y?7— si// l aa*s 

±flH0jw li , =tt««J:?lzj!|];U 14^CT*-Sfej£j££t!:fr 
^r(02u \to. 5M g-y^^hi^y — ;U2/^ IS 

30#Mtt«Lfc*. 42<C. 30»nna3SL. *S§B^a> 

SOCigife (2.0% h f J^h>. 0.5% BfMtttt, 10.0m 
M NaCk 2. 5mM KCk 10. OmM MgCl2-6H2 0. 20. OmM SOU 

=i— x) 250/iiSira^-. 37°c. eo&mmt 5 Ltz'&* so 

U g/ ml7>fcf v'J Vfc^lMO/* g/ ml X-GalS^frL 

b¥«**i::*mu 37°c. -^igsufco «#tfcee 

D ~ — S50// g/ ml T>t? v'J >S^t;3mlCDLB;$ 
(**%!::»« U 37°C. -«y»*Lfc. *JJ§S 

or i (tas (») at) iz^y37°c. 6o»iwsjc*-ti:fc 50 



&7#n— xy;u«ft»Hu A— yy — xr^&DN 
A<DS;felz<fcy. a>y*<#A*sh/Cl*4CtSttBL 

[0024] Cfl)J:5l:LrSb*ifc?7X5 KSSI 
t U ^r>XSiSSfTofco ' !r>^>y^-r 
V— I4IRD41 Infrared Dye Labeled M13 Forward 
-f *7— &cfcl/lRD800 Infrared Dye Labeled Ml 3 Revers 
e ^7-f7- (BittSit. TP* («|e) E5E) S. S 
£j£f*Sequi Therm (£fiiS&) Long-Read (fiftrSS) 
Cycle Sequencing Kit-LC (EPICENTRE TECHNOLOGIES^ 
S) SflUBLfc. ttMBMSfc^l** 4000L Long ReadIR 

(MM) DNA v-^I>y>^>XfA (LI-CORtt 

■) *Jfll*fe. 

[0 0 2 5} »t>ixf=^^3^*X - -$rAy-trx (JC 
M5886) (D16S rRNAS^ — K-^&fifi^ 1 23S rRNAS=3 

[0 0 2 6] (4) X"*— ««*>g— KCD^P— - 

S£ifi«2- (2) COPCR$lT^a)JSJ^iSS. High Pure PCR 
Product Purification Kit (^-'J >*'-7>/\-f A 

5(3plSLfcli$iDNA 30ng|CTA Cloning Kit (Invitrog 
ena. ^p a n«) (C^^^x^pCR 2.1^^^-S2//L T4 
DNA 'J — t?Sl U k 10x =z?^ f—^ 3 >;<^77-Sl 

/ik ££B7K££*ioa/ ilc^r^^^iz^ia^. i4°ct— Bfe 
Si^^-t±tr^. ^(D2^ i to. 5M£->;u±>:7hx£y — 
;u2/i i St 4»I=AM inv a f < a>e j 7 1 > h-tz;nzto) 
7K^. 30#IH*«Uf=«. 42^. 30f*BB««B31L. 

fr^MBl^SOCi^ife (2. 0% h'J^hX 0. 5%S^aj 
10. OmM NaCk 2. 5mM KCk 10. OmM MgCl2-6H20. 2 
O.OmM ^';U=3— X) 250/ilS^n^.. 37°C. SOftmfet^ 
Ltz'ik. BOu s/ mlT^fcfv'J >fe«fctf40^ g/ ml X- 
GalS#fcLB¥fi»«llC«MU 37°C. -»8SLfc 0 

ahfcfift©3P-- sso^ g/ mi T>t°->y>s^ 

fc3ml(7)LB?att:^l&«cSaL. 37°C. S 

y. ^j^g^EcoR i (sa»a) ^<fcy37°c, eo^ras 

-SDNAOftfelZcty. v3-htf»A*iirL^Ci:g 

[002 7] C0ct5lCLTflb*lfc^7X5 KSSi 

■7— (i!RD41 Infrared Dye Labeled M13 Forward ^7 
— fe<fcl/lRD41 Infrared Dye Labeled M13 Reverse 

:^-f^- (B^tffiBfi. Tu* (») K9E) S. S 

JSj$l*Sequi Therm (^lt^^) Long-Read (SSffiff) 
Cycle Sequencing Kit-LC (EPICENTRE TECHN0L0G I ES£t 
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g) Z&mLtz, *»E$flft&** 4O00L Long ReadIR 
(S^igg) DNA v-^X>v>^>X^A (LI-C0R4± 

[002 8] »b*tfc^V^3^*X ■ ^Ay-9-X<7)l6 
S rRNA£r»— Kr^il^^S rRNA £ =J— K"t£ ilfe 

*a>m<Dx-«— ff« o>a-to <oiift*E?u*E 

5iJ^#2fz^-To 
[0 0 2 9] ^ffi^3 

(1) K^zi y^X ■ ^a; -9-Xttffla>fctf>0>:?7-r 
IB^JS-^I. 2£»rDNASIS (BSV7h^X7X>v- 

^<I)<<*/-*z\yh7s • $TA,/+rX(D16S rRNA^a— K 
-r<Sjtg?-£23SrRNA* =1 — K"T iHe^-CDBKDX^— 
-9— ^(7>jt^iB^J±CD378#g ^ b400^g ^T'COS 
£ih fc^T/lE^#^2CD^v^-zJ ■ ^A/ ifXCDI 

6S rRNA^=i— ^>a^i:23S rRNA^ =1— Kf^ii 

t>205*e*-ea>iBM*asLfc. (e*u*-si*> 

[003 0] Z*\~'<V>-*^V-h* ' ^A/-9-X(7)16S 
rRNA^ra — K*T £>»g*-E$U<D166#g ~188#@ cfc U . 

[00 3 1 ] (2) E*y##3fccfctfe*JS#4<DiBM£ 

tz^H-?— (ffiM»-^3fc«fctfE*iJ*#4) £ffll^TPC 

R^^ofco PCRIiJUTCD^Jg^ : 

RHEtt I 94°C 308? 

T 7 ~— l J ; 48°C 1# 

SEQUENCE LISTING 



l§fi&JS : 72^ 1 # 

fee pcr$IT&. ^i$t7^o-^^n:t, 100V^ 

7-*-tL"CpHY7-*-t,^|:»BLfc. »M 
*-f/^— yj— >»a*-C30»IBftfeLfc«. 

l^fcJt** £)1700bps<h&l1500bps<D/*> Ktf^i?t3y 
*X • $fA-/-9-XCz<D^aas*3h,*. IK 2l=«*iMUl 

10 <©e**^-r 0 

[0 0 3 2] CG>«S«J:y* **W<DE3»»* 3 &tfE 

J^^btf K3&K ^vt=i'^X-^A/fX016S 
rRNA^a— K*r^>itfe : ?-i:23S rRNA £ — Kt4i6T 
<DMO>X'<— -9— ««Oiie^EMj3J:tf16S rRNA£=l 

- K-r*iteT--ta>«« -r ««kem«je l < em l 

ffl* £> £ H t 3 d <h A<tiJ * & t COT* fc 
[0 0 3 3] 

□ - ^Ay +*-XIZ^&t,^16SrRNAii^i:23S r 

RNAite : fC0ra1lC^^tLTl^'S)X^-+^— $1^031^ 

[O O 3 4] 

[EMS] 



<110> Asahi Breweries, Ltd 

<120> Genes for detecting bacteria and a detection method using them 



<130> 99T3-45 



<160> 4 

<210> 1 

<211> 479 

<212> DNA 

<213> Pediococcus damnosus 



<400> 



1 
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ggggtgaagt 


cgtaacaagg 


tagccgtagg 


agaacctgcg 


gctggatcac 


CA 

DU 


ctcctttcta 


aggatattta 


gaaacggaaa 


cctacacata 


tgtcgagact 


1 ou 


ttgtttagtt 


ttgagaggtc 


tactctcaaa 


tgtataagcg 


cgaacgggcc 


1 

I DU 


tatagctcag 


ctggtttaga 


gcgcacgcct 


gataagcgtg 


aggtcgatgg 


^UU 


ttcaagtcca 


tttaggccca 


taggtacatt 


tttggggaat 


tagctcagct 




gggagagcgc 


ctgccttgca 


cgcaggaggt 


cagcggttcg 


atcccgctat 


300 


tctccattga 


cggcttagcc 


gtcgaatttg 


ttctttgaaa 


actaaataat 


350 


atcgaaaaat 


tttctaattt 


taattatcag 


ataattaaac 


cgagaacatt 


400 


gcgttttata 


gagttttaaa 


acaagattag 


ttcaaaaata 


atcgctaaac 


450 


tcgaaaacca 


ctttatcttt 


gataaagtt 


479 






<210> 2 












<211> 284 










<212> DNA 










<213> Pediococcus daranosus 








<400> 2 












ggggtgaagt 


cgtaacaagg 


tagccgtagg 


agaacctgcg 


gctggatcac 


50 


ctcctttcta 


aggatattta 


gaaacggaaa 


cctacacata 


tgtcgaaact 


100 


ttgtttagtt 


ttgagaggtc 


tactctcaaa 


atttgttctt 


tgaaaactaa 


150 


ataatatcga 


aaaattttct 


aattttaatt 


atcagataat 


taaaccgaga 


200 


acattgcgtt 


ttatagagtt 


ttaaaacaag 


attagttcga 


aaaataatcg 


250 


ctaaactcaa 


aaccacctta 


tctttgataa 


agtt 284 






<210> 3 












<211> 23 












<212> DNA 











<400> 3 

cagataatta aaccgagaac att 23 



<210> 4 
<211> 23 
<212> DNA 

<400> 4 

tgctaatacc gcataataaa atg 23 

U — >1 :pHY*7 — ~h — . U — >2 - Ped iococcus damnosus 
(JCM5886) . U— >3: Ped i ococcus aci d i I act i c i (JC 
M5885) . U— > 4 : Pediococcus dextrinicus (JCM588 40 
7) . U— >5: Pediococcus halophi I us (JCM5888) . 
U — >6: Pediococcus parvulus (JCM5889) . U — >7: 
Pediococcus pentosaceus (JCM5890) . U— >8: Leuco 
nostoc oenos (JCM6125) . U — >9: Leuconostoc mese 
nteroides subsp. mesenteroides (JCM6124) . U — >1 
0: Leuconostoc I act is (JCM6123) . U— Leucon 
ostoc paramesenteroides (NCD0803) . U— >12: Leuc 
onostoc ge I i dun (NCD02775) . U — >13: Leuconostoc 
carnosum (NCD02776) . U — >14: Leuconostoc ame I i 
biosum (NCD02787) * U — >15 : Megasphaera cerevisai 50 



ae (DSM20462) . U— >16: Lactococcus I act is (JCM5 
805) . U — >1 7 : Staphylococcus aureus subsp. aureus 

(IAM1011) pHY marker(0/^> Kli-t^t>IIll34870bps. 
2016bps. 1360bps. 1107bps. 926bps. 658bps. 489bp 
s. 267bps £ ^"2" o 

[82] msmi \z7r^&mm&<DW%prM®x*&z> 0 

U — >l:pHY *7 — ~h — . U — >2: Pediococcus damnosus 
(JCM5886) . is — >3: Lactobac i I >us casei (JCM113 
6) . U— >4 : Lactobac i 1 I us brev i s (JCM1059) . U — 
>5 : Lactobac i I I us pi antarum (JCM1149) . U— >6:La 
ctobaci I I us acidophi I us (IF013951) . U— >7: Lact 
obaci 1 I us I indner i (DSM20690) . U— >8: Lactobac i 
I I us coryn i f orm i s (JCM1164) pHY markerCDA > Kli-t 
^^IillC4870bps. 2016bps. 1360bps. 1107bps. 926bp 
s. 658bps. 489bps. 267bps^jF^* 0 
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